Purpose The purpose of this study was to examine the differences in diabetes-related characteristics, self-care, self-efficacy, and glycemic control of Koreans with diabetes mellitus according to the types of health care providers in Korea. Method A total of 175 patients with Type II Diabetes were included in the analysis. Using SPSS WIN 10.0 program, χ 2 -test and t-tests were performed to answer the research questions. Results Forty-five percent of the participants received specialist care by endocrinologists at secondary or tertiary hospitals and 55% had general physician's care at public health centers. Participants who were cared for by specialists had higher educational levels and better annual household incomes than those that were cared by generalists. Participants receiving specialist care were more likely to have insulin therapy, exercised more regularly, and smoked less than those receiving generalist care. Participants within the specialist groups performed self-care better, reported better self-efficacy in diabetic management, and displayed better glycemic control (blood-glucose levels and HbA1c) than those in generalist group. Conclusion The study represents the possibilities in healthcare disparities within Korea. Further study is warranted to explore the specific aspects of service disparities and possible methods of intervention to reduce the variations in health care service. [Asian Nursing Research 2009;3(3):139-146] 
INTRODUCTION
The prevalence of diabetes was 22.4 per 100,000 persons and ranked fourth as a cause of death in Korea (Korea National Statistical Office, 2008) . Medical costs of type 2 diabetes mellitus itself increased 18.9% in 2007 compared with those in 2003, while medical costs for cerebrovascular and cardiovascular physical conditions had increased 56.6% and 42.2%, respectively (Health Insurance Review Agency, 2005) .
Since uncontrolled glycemic control in diabetic patients progresses to vascular diseases, increasing medical costs of cerebrovascular and cardiovascular conditions should be also carefully considered and aggressive intervention is required to reduce the development of complication among patients with diabetes mellitus. To prevent the development of complication, tight glycemic control and self care practices has been emphasized (American Diabetes Association (ADA), 2004).
Evidence demonstrates that both process delivery and outcomes are better in individuals with diabetes mellitus who are cared for by diabetes specialists compared with generalists (De Berardis et al., 2004; Shah et al., 2005; Zgibor et al., 2000) . Patients who visited diabetic specialists reported better satisfaction with their health services, performed better self-monitoring of blood-glucose levels, tended to attend diabetes education programs more frequently and had a greater knowledge of diabetic management and HbA 1 c testing compared with those who visit generalists (Zgibor et al.) . Patients seeing specialists attended screening tests for diabetes-related complications more often and also had better glycemic control than those treated by generalists (Shah et al.; Zgibor et al.) . Diabetic patients under the care of specialists had better cholesterol levels compared with those under the care of generalists (De Berardis et al.) . Specialists tend to adhere to the diabetic care guidelines more than do generalists, maintaining blood-glucose levels more tightly within the optimal level (De Berardis et al.) .
Based on previous studies (De Berardis et al., 2004; Shah et al., 2005; Zgibor et al., 2000) , we could conclude that the type of health care providers would have a great deal of influence on self care practices and disease management among patients with diabetes mellitus. However, little is known about the differences in self care practices and diabetic management of patients with diabetes mellitus between health care providers in Korea. Thus, this study aimed to examine the differences in diabetesrelated characteristics, self-care, self-efficacy, and glycemic control of Koreans with diabetes mellitus according to the type of health care providers.
METHOD

Study design
A comparative survey design and the pretest data of a larger intervention study (Lee, Park, Park, & Kim, 2005) were used for the study. 
Subjects
Participants were recruited from an endocrinology outpatient department in secondary (n = 1) and tertiary hospitals (n = 1) and public health centers (n = 7) in an urban city of South Korea. The selection criteria for the subjects were: (a) diagnosis of Type II Diabetes, (b) the absence of any severe physical disability that limited independent physical activities, and (c) possession of an intact cognitive ability. A total of 174 patients met the above-described criteria and written consents were obtained from all participants in the study.
Measurements
For International Physical Activity Questionnaire (IPAQ; Ainsworth et al., 2000) , Revised Summary of Diabetes Self-Care Activities Measure Scale (Revised SDSCA Scale; Toobert, Hampson, & Glasgow, 2002) , and Diabetes management self-efficacy scale for patient with Type 2 Diabetes (SE-Type 2; Bijl, PoelgeestEeltink, & Shortridge-Baggett, 1999), the original developer of the instruments were contacted and get a permission to translate into Korean. Above instruments were translated into Korean and back translated by two Koreans who can freely use English and Korean bilingually. Original and back-translated English versions of the instruments were assessed by the research team and when there were semantic differences between two instruments, the Korean versions of instruments were revised and re-translated. After repeating the process, when the instruments were acceptable, readability was tested with five patients with diabetes mellitus, then final versions of the instruments were ready to use.
The comprehensive physical activities for the past 7 days, including leisure time, indoor and outdoor work and transportation related activities were measured by using IPAQ. Information about frequencies and duration of each activity were collected and scores summated to reflect the total physical activities conducted. Test-retest correlation coefficient for 1-week intervals was 0.65 and Spearman's reliability coefficient was 0.76 (Ainsworth et al., 2000) .
Self-care was measured by using the Revised SDSCA Scale (Toobert et al., 2002) and lifestyle.
The revised SDSCA Scale consisted of 12 items including self-care activities of diet, exercise, bloodglucose testing, foot-care, and smoking. The measure asked the participant the number of days per week the participant had practiced self-care activities: '0' would indicate no performance at all, while '7' indicated a daily performance. Toobert et al. reported a relatively stable test-retest correlation and internal consistency. Cronbach's Alpha of this study was found to be 0.85. Life style was measured by obesity evaluated from BMI (body mass index), status of regular exercise, amount of alcohol drinking, smoking status, and physical activity. BMI was calculated by weight and height measurements. The status of exercise, alcohol drinking, and smoking were measured by self-reported measures.
Self-efficacy on diabetic management behaviors was measured by SE-Type 2 (Bijl et al., 1999) . The SE-Type 2 measured the degree of self-efficacy on maintaining diabetic diet, weight control, nutrition management, foot care, medical management for diabetic care, physical activity, and blood-glucose levels. Cronbach's Alpha of the scale in the study was found to be 0.94.
The blood glucose levels were measured by random blood-glucose and HbA1c testing. Bloodglucose was determined by a Hexokinase technique using the Hitachi 7600-110, 7170. HbA1C was determined by a High Pressure Liquid Chromatography (HPLC) technique using the Hitachi 7600-110, 7170.
Data analysis
The data was analyzed using SPSS 10.0 program. Descriptive analyses were used to illustrate the characteristics of the participants. Chi-square and t-tests were used to examine the group differences of diabetic related characteristics, self care, self efficacy, and glycemic control of the participants. ANCOVAs were used to examine the differences in self care, self efficacy, and glycemic control of the participants according to the type of health care providers, after controlling for the participants' educational years and annual household income that showed significant differences in groups.
RESULTS
Patient demographics
A total of 174 diabetic patients participated in the study: 79 patients in specialist care and 95 patients in generalist care. The mean age of participants was 61.32 years (range 44-78) and gender was evenly distributed. Most participants were married (89%), had at least middle school education (70%), were religious (71%), and were unemployed (70%). Participants with specialist care reported higher levels of education above high school (p = .021), and possessed greater annual household income (p = .001) compared with those with generalist care (see Table 1 ).
Group differences in diabetes-related characteristics
The mean duration after diagnosis of diabetes was 83 months and 33% had family history of diabetes. Eighteen percent of the participants had a history of admission due to diabetic problems, 70% reported having other diseases in addition to diabetes. Thirteen percent of the participants reported having diabetic complications. More than 50% of the participants were under diet and exercise therapy and 86% were under oral hypoglycemic medication. Fifty-six percent of the participants had received diabetic education. Among the characteristics related to diabetes, two characteristics, the proportion of patients under insulin therapy and the presence of diabetic complications, were significantly different in two groups. The participants with specialist care were more likely to receive insulin therapy (χ 2 = 9.00, p = .004) and higher proportion of patients in specialist care reported to have diabetic complication (χ 2 = 4.20, p = .046) than those with generalist care. Other characteristics related to diabetes were similar between two groups (see Table 2 ).
Group differences in self-care, self-efficacy and glycemic control A comparison of the self care was done two ways: comparing lifestyles and comparing self care levels using revised SDSCA scale. There were significant Self-care, Self-efficacy, and Note.
+ M (SD), SGP = specialist group; GGP = generalist group; DM = diabetes mellitus.
differences in BMI, regular performance of exercises, and smoking status. The mean BMI score was 26.09 in the specialist group and 24.99 (t = 2.38, p = .020) in the generalist group. Sixty nine percent in specialist group and 49% in generalist group belonged to an obese category (χ 2 = 5.75, p = .012). Participants who received specialist care performed more regular exercise (67%) than those in generalist group (χ 2 = 6.82, p = .018). Ninety two percent of the patients in specialist group and 76% in generalist group were non-smokers (χ 2 = 8.57, p = .004). It is noteworthy that although patients in the specialist group had greater BMI values, they performed better lifestyles than those in the generalist group in terms of regular exercise and smoking cessation. The levels of physical activities and alcohol consumption were similar in both groups (see Table 3 ).
Group differences in self-care measured by revised SDSCA scale, self-efficacy, and glycemic control were examined by ANCOVAs after controlling for educational years and total family income, which showed significant differences between two groups. Patients in the specialist care group reported higher perceived self-care (F = 5.99, p = .016) and self-efficacy (F = 9.00, p = .003) than those in the generalist care group.
Patients in the specialist group showed better diabetic control than those in generalist group in terms of random blood-glucose (F = 13.29, p < .001) and HbA1c (F = 5.69, p = .018) (see Table 4 ).
DISCUSSION
The study found that the Korean patients who received specialist care reported better self-care practices including healthier lifestyles and higher self-efficacy, and controlled their blood glucose better than those who received generalist care. The patients who received specialist care tend to exercise more and smoke less, which is consistent with the previous studies (Al Khaja, Sequeire, & Damanhori, 2005; Goudswaard, Stolk, Zuithoff, & Rutten, 2004; Greenfield, Kaplan, Kahn, Ninomiya, & Griffith, 2002) . The patients who visited general practitioners more often during the past year had a tendency to show poor glycemic control (Goudswaard et al.) and the self-care practice of patients on diabetes was strongly related to the care practice of the physician (De Berardis et al., 2005) . The patients who had received education about diabetic foot care along Self-care, Self-efficacy, and with foot-examination by their physicians were significantly more likely to examine their feet regularly and the specialists tend to adhere to the diabetic care guidelines than the generalists, maintaining bloodglucose levels more tightly within the optimal level (De Berardis et al., 2005) . In addition, the patients seeing specialist tend to see the same physician, which ensures better quality of care in terms of process measures (frequency of HbA1c, lipids, and foot and eye examinations) and outcome measures (total cholesterol and HbA1c) (De Berardis et al., 2004; Sone, Kawai, Takagi, Yamada, & Kobayashi, 2006) .
The findings of this study may suggest possible healthcare disparities in Korea. Patients with lower incomes and/or education showed a greater tendency to visit generalists whereas patients with higher incomes and/or education were more likely to visit specialists. This is consistent with the study in Canada that individuals with lower incomes were more likely to visit their family physician, but that wealthier individuals were nearly twice as likely to be referred on to specialty care (Dunlop, Coyota, & McIsaac, 2000) . At the time of referral to specialists, lowincome patients showed more atherogenic metabolic profiles with higher serum triglycerides and lower HDL levels (Rabi et al., 2007) . Therefore, low-income and less educated individuals with diabetes mellitus appear to be at a particularly high risk for poor health outcomes. Therefore, more attention is needed for patients who received care from primary health care providers.
There were several limitations in the study. The use of a cross-sectional design meant that causality could not be established. Long-term follow-up studies would provide an idea of causality between the clinical outcomes and health care providers. Given the convenient nature of the sample, recruiting patients from broader geographical areas with random selection would have enhanced a generalizability of the findings. Moreover, since generalist-groups were recruited from public health centers, the care provided by private primary clinics may not represent similar patterns of patient outcome that was observed in this study. Note. Mean (SD), *indicated ANCOVA results after controlling for educational years and annual household income; SGP = specialist group; GGP = generalist group.
spectrum including various health care centers would warrant a better insight into the differences in care outcomes of Koreans with diabetes.
CONCLUSION
We found that diabetic patients who received specialist care displayed a greater tendency to carry out better self-care practices including better lifestyles, and better diabetes control than those who received generalist care. This finding suggests the potential for healthcare disparities between specialist and generalist care providers in Korea. Further studies are necessary to confirm which factor most influences the differences in disease management among Koreans with diabetes and to explore how the disparities could be minimized. It has been emphasized that the importance of standardized collaborative care to diabetic patients (King & Wolfe, 2009 ). Nurse and patient partnership showed positive effects on patient outcomes, especially in primary care setting (Bray, Thompson, Wynn, Cummings, & Whetstone, 2005) . Based on the findings of this study, we strongly suggest the utilization of expert nurses in primary care setting and explore the effects of nurse-physician guided case management on patients' outcomes in diabetes management. To be more effective, algorithms and standardized protocol based on ADA guidelines should be used, and to provide evidence-based best practice, randomized clinical trials should verify the effectiveness.
